This study examines the financial investment decision-making and risk behaviors of Malaysian men and women. It uses data obtained from a survey of employed Malaysians to test two opposing models of household decision making, the income pooling hypothesis and the bargaining model. Ordinal probit regressions are estimated to determine if earning share affects decisions on financial investments, and to identify factors that affect risk tolerance of men and women. The results indicate that although both men and women practice autonomy in decisions related to financial investments, women have lower risk tolerance than men. The results on decision making are consistent with the bargaining model as reflected in the importance of relative earning share in financial decision making.
INTRODUCTION
Malaysia has seen significant changes in terms of its demographics as well as the role played by the different segments of its community. In particular, there are increasing numbers of women who have large amounts of disposable income resulting from their move into professional occupations once defined as exclusively male. Although the women labor force participation rate has been fluctuating over the years 1 , the difference between the male and female ratio of employment to population has decreased from 34.5 in 2001 to 31.5 in 2009 (Malaysia Department of Statistics, 2010 . This means that there is a relative increase in the number of women in employment to that of men since the ratio of women population to total has remained around 49.4 percent in the period of 2001 to 2009 (Malaysia Department of Statistics, 2008 Statistics, , 2010 .
In addition, a larger proportion of women are working more than 40 hours per week than before (77.0 percent in 2001, and 80.2 percent in 2009). Furthermore, among those in the labor force, women outperformed men in terms of educational attainment. In 2001, 18.2 percent of the women in the labor force have tertiary education compared to 13.8 percent that of men in the labor force. The difference is more significant in 2009, where the percentages are 29.9 and 19.7 for women and men, respectively (Malaysia Department of Statistics, 2010) . The increased level of educational achievement has made more occupations available to women, and enabled them to compete with men on a more equal footing. How do these developments affect the household financial decision-making process, and the level of risk tolerance of women relative to that of men?
The objective of this paper is two-fold. The first is to test two opposing models of household behavior which are the income pooling hypothesis and the bargaining model, by examining the financial investment decision-making of employed married men and women in Malaysia. The second objective is to examine women and men's behavior towards risk based on the data of employed Malaysians, both married and unmarried. This paper also investigates if the effects of socioeconomic factors are different between those who are married and unmarried, and between women and men.
The data that is used in this study is obtained from a survey that is collected at the individual rather than household level. Thus it is not hampered by measurement issues that some empirical studies faced which used household data to make inferences on intra-household decision making and allocation process (Doss, 1996) . The survey approach also allows controlling for a larger set of variables that have been revealed to be potentially relevant in earlier studies on decision making and risk tolerance (Beckmann and Menkhoff, 2008) .
This study focuses on the final stage of the decision making process, that is on the final decision. As accepted in many studies on decision making (such as Webster, 1994; Ford et al., 1995; Martinez and Polo, 1999) , there are two earlier stages in the process, which are problem recognition and search for information, as proposed by Davis and Rigaux (1974) . Though these two stages are essential, the final decision stage is one which determines the actual financial investment.
HOUSEHOLD DECISION-MAKING MODELS AND RISK-TOLERANCE BEHAVIOR
In modeling household decision-making process, most literature usually discussed two main approaches of modeling which differ with regards to whether the sources of income should affect patterns of financial investment (Phipps and Burton, 1998) . The household utility function framework assumes that a family maximizes a single household utility function reached by a consensus among family members subject to a pooled resource constraint. It does not differentiate between individual family members, nor does it recognize any systematic differences in power relations among household members (Becker, 1974 (Becker, , 1981 Samuelson, 1956) . This model predicts that the outcome and the decision-maker are independent of who earns the income in the household. Participation in decision-making process and relative share of income are not related to one another (Bernasek and Bajtelsmit, 2002) .
The other approach, namely the bargaining model incorporates divergent and conflicting preferences of individual family members into the analysis. Papers such as Lundberg et al. (1997) , Phipps and Burton (1998) and Bernasek and Bajtelsmit (2002) discuss variations of the bargaining model that have been developed by various researchers such as Manser and Brown (1980) , McElroy and Horney (1981) Lundberg and Pollak (1993) and Kanbur and Haddad (1994) , among others. Bargaining power of a household member is expected to be positively related to relative access to income, education and paid work outside the home and this leads to a greater participation in the decision-making process (Jianakoplos and Bernasek, 2008) .
In testing the two opposing models, many studies examine the influence of spouse in decisionmaking. The findings of some studies support the bargaining models as it is shown that changes in economic features of a household lead to transformations in decision-making patterns and financial investment behaviors and outcomes. The contribution to the household income influences the level of control and power in making financial decisions of the household, in particular for the wife (see for example, Lee and Beatty, 2002; Burgoyne and Morison, 1997; Laurie and Rose, 1994; Goode et al., 1998; Pahl, 1995 Pahl, , 2000 Pahl, 1993, 1994; Yilmazer and Lyons, 2010; Malone et al., 2010) .
Other studies, however, found support for the pooling theory of household behavior which assumes a unitary household utility function. Commuri and Gentry (2005) , Tichenor (1999) and Blumstein and Schwartz (1983) found no strong evidence on the impact of resources a spouse possess, such as education, income and occupation, on family purchase decisionmaking. Jianakoplos and Bernasek (2008) also showed that there was limited support for relative income shares of spouses having an effect on financial decision making, in particular, on household financial risk taking.
Pertaining to risk tolerance of women, most studies have shown that women are more risk averse than men. Bruce and Johnson (1994) , Jianakoplos and Bernasek (1998) , Lewellen et al. (1977) , Sunden and Surette (1998) , Hinz et al. (1997) and Al-Ajmi (2008) determined that women take less financial risk than men. However, Schubert et al. (1999) in their experimental study contended that comparative risk propensity of men and women are strongly dependent on the financial decision setting. Findings suggesting gender-specific risk behavior as found in survey data might be due to differences in male and female opportunity sets rather than stereotypic risk attitudes.
However, it has been argued that behavior in abstract gambling experiments, although provides stronger control of the economic environment in which decisions are made, may not correspond to risk behavior in contextual decisions (Hershey and Schoemaker, 1980) . Taking this factor into account, Dwyer et al. (2002) examined risk-taking in mutual fund investments across gender types while controlling for investor-specific financial investment knowledge. Along the same line, Beckmann and Menkhoff (2008) conducted a survey among professional fund managers to analyze differences between women and men in their behavior towards risk. This group of individuals had familiarity with risk, and risk decision under financial framing. They showed that women were more risk averse than men, where female fund managers shy away from competition. Dwyer et al. (2002) findings also suggested that women take less risk than men in their mutual fund investments. However, the observed difference in risk taking was significantly reduced when financial investment knowledge was included as a control variable.
As explained by Schubert (2006) based on earlier studies (Estes and Hosseini, 1988; Stinerock et al., 1991; Zinkhan and Karande, 1991; Lundeberg et al., 1994; Beyer and Boweden, 1997; Barber and Odean, 2000; Gervais and Odean, 2001 ), a dominant finding with respect to individual characteristics is that in decision making under risk men are more confident and more overconfident than are women. As a consequence, men tend to take higher risks than women. She further argued that men typically focus on the probability of likelihood component of risks, whereas women focus on future consequences. However, Beckmann and Menkhoff (2008) applied three measures of overconfidence which were overoptimistic self-assessment, illusion of control, and miscalibration, and found that women were not less overconfident than men. Yet, their results indicated that women have lower risk tolerance than men.
SAMPLE AND DATA
The data that is used in this study is obtained from a survey conducted from November, 2007 to February, 2008 for a bigger project to determine the expenditure and investment patterns of Malaysians. The participants of the survey consisted of employed Malaysians, working in various parts of the country and representing various segments of the society. Several stages of stratified sampling procedure was carried out, firstly, based on the regions and states in Malaysia, followed by urban and non-urban areas, and finally based on economic sectors.
Several states and a territory were chosen to represent various regions in Malaysia, which were Kedah (northern), Kelantan (eastern), Selangor (central), Johor (southern) and Kuala Lumpur (capital city) of Peninsular Malaysia and Sarawak (East Malaysia). Within each state, with the exception of Sarawak, at least one urban (or more urban) and one rural (or less urban) area were selected. For Sarawak, the survey was conducted in its capital city.
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Selections were then made within the economic sectors. Based on the proportion of population of the various states, of urban and rural, and of various sectors in the economy, the target size of each sub-sample was determined accordingly. For the non-agriculture private sector, most of the companies were randomly selected from the list given in the Yellow Pages. 3 Others were randomly chosen from Times Business Directory of Malaysia 2004. 4 In the case of the public sector, random selections of the organizations were made from a list of government institutions located in the selected areas. Employees from various occupational levels of the selected companies and government organizations were then selected to be included in the 2 For each region, the state was chosen based on which one best represent the region. While some states that were chosen have higher proportions of certain ethnic groups compared to the national average, others would be otherwise. For example, Kedah and Kelantan would have higher percentages of Malays, while Kuala Lumpur and Selangor have higher percentages of Chinese, relative to the national average. Thus, the three main ethnic groups should be appropriately represented, at least, theoretically. (http://www.epu.gov.my/populationandlabourforce).
survey. For the agricultural sector, a list of associations of farmers and another of fishermen were obtained from various official institutions. The associations were randomly chosen and then members of the selected associations were randomly chosen. The selected participants were given a choice to complete a written questionnaire either in English or in the national language, Bahasa Malaysia. Out of the targeted sample of 4050 respondents, 2653 usable completed and partially-completed questionnaires were obtained. Since the first objective of this study focuses on decision making within a household, in particular of husband and wife, the analysis is based on the information provided by respondents who were currently married at the time of the survey only. However, for the second objective which examines risk tolerance of men and women, the sample also includes those who were unmarried at the time of the survey. Table 1 presents a summary of the sample for this study. About 67.7 percent of the respondents were currently married at the time of the survey while the rest were unmarried, and 53.9 percent were males. Majority of the respondents were Malay (84.9 percent), with the remaining made up of Chinese, Indians, and other ethnicities. Although the percentage for Malays was disproportionately high, we suspect that the actual percentage may be lower since a significant number of respondents did not disclose their ethnicity. 5 Over 46 percent of the respondents lived in areas with population density 500,000 or more, while 11.8 percent resided in areas with population less than 100,000. Slightly more than one half of them have their education higher than secondary school level of form 5. Among the married respondents and their spouses, more than 91.2 and 93.5 percent, respectively, were in their first marriage. Those who are currently married were, on average, older and earned higher incomes, than those who were not married at the time of the survey.
FINDINGS

Financial Investment Decision Making
In the survey, respondents were asked on who usually makes the decisions regarding their own financial investments. The possible responses were (i) mostly themselves; (ii) mostly their spouse: (iii) them and their spouse together; or (iv) other (than them or their spouse). Individuals who responded "other" were omitted from the analysis since the other three responses provide some order of ranking, and in addition, fewer than 5 respondents gave the latter response. A value of 1 is given if the response was mostly their own decision, 2 if they make joint decision with spouse, and 3 if their spouse makes the decision. t-tests on the means for the male and female respondents reveal that both are less than 2, which implies that both men and women tend to make their own decisions regarding their financial investments.
6 This result is consistent with Zimmer (2009) that increasingly women were consuming financial products independently and in conjunction with their spouses and partners.
Ordinal probit regressions on decision making for financial investment are estimated for the sample of married respondents only with a dummy variable Male equals to 1 if the respondent is a male. The variable earning share computed as the ratio of the respondent income to the 5 The sampling procedure was constructed in such a way that the ethnic groups would be proportionately represented (see note 2). The actual sample (of married and unmarried respondents) obtained did not reflect that due to the lack of willingness by some, perhaps more among the non-Malays, to participate in the survey, and the non-disclosure of information on ethnicity by some other respondents. The population estimates for 2007 are 66.7% Malay, 24.9% Chinese, 7.5% Indians and 1.2% others (Malaysia Department of Statistics, 2008).
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The mean values for male and female respondents are 1.48 and 1.42, and the t-values obtained for the tests are -26.857 and -34.372, respectively, which are both significantly less than 2 at the 1 percent level sum of the respondent and the spouse's income is used as a measure of bargaining power of the respondent in his/her household. Population density of the city or town a respondent lives in is included as an explanatory variable to differentiate between one who lived in an urban area and one who lived in non-urban area. Age, education level, income and ethnic group of the respondents are included to account for possible socio-economic effects. For ethnicity, two dummy variables are created, Malay takes the value of 1 if the respondent was a Malay, and Chinese takes the value of 1 if the respondent was a Chinese. Indians and other ethnic groups belong in the base category. The study also takes into account the effects of family structure, which are (i) whether the respondent and/or spouse has been married before, as considered by McConocha et al., (1993) , which they termed it as non-traditional family, as opposed to a traditional one; and (iii) the number of children of the respondent. The findings are presented in Table 2 , model 1. Firstly, age is related to decision making in which older respondents, compared to their younger counterparts, are more likely to make their own decisions regarding their financial investments. Education, ethnicity, urbanicity and income are not important determinants of financial investment decision-making. There is also no gender difference in final decisions with regards to decision making on financial investments. Similarly, family structure, in terms of number of children and whether the respondents or their spouses had been married before do not significantly affect the final decision making.
However, the decision-making process is affected by earning share. Respondents with higher earning shares are more likely to make decisions on their own financial investments. This finding is consistent with the bargaining model where increases in bargaining power that result from higher earning share lead to greater participation in the decision-making process.
A further examination is conducted to determine if the effects of age and earning share are different between married male and female respondents, or the effects are significant to only one gender. Ordinal probit models are estimated separately for female (Table 2 , model 2) and male respondents (Table 2 , model 3). In addition, another regression is estimated for all married respondents but including two interaction terms to account for these effects (Table 2 , Model 4).
Age, in fact, significantly affects final decision making on financial investments for married male respondents only. Wald coefficient test on the sum of the coefficients of Age and Age*Male of model 4 indicates that it is significantly less than zero (F-statistic = 4.283) at the 5 percent level. The result implies that for men, the older ones are more likely to make their own financial investment decisions. However, for women, age is not an important factor in financial investment decision making.
A reverse finding is obtained for earning share. Earning share is a significant determinant for women, where women who have larger earning shares will more likely make their own decisions with regards to their financial investments. For men, earning share is not a significant factor based on Wald coefficient test on the sum of the coefficients of Earning share and Earning share*Male of model 4 (F-statistic = 1.334).
Risk Tolerance
The second part of the analysis compares men and women's level of risk tolerance. There are essentially two ways to measure risk tolerance: (i) observed ratio of risky assets to wealth; or (ii) a stated (or subjective) measure based on household/individual response to a survey question asking how much financial risk the household/individual is willing to take (Jianakoplos and Bernasek, 2008) . Jianakoplos (2002) showed that although contradictions could be found in the stated versus observed financial risk taking of households, the measures were consistent at the ordinal level. Studies that applied the first measure or variation of it include Shaw (1996) , Friend and Blume (1975) , Morin and Suarez (1983) , Jianakoplos and Bernasek (1998) , and Bernasek and Shwiff (2001), among others. The second measure was being used in studies such as Chaulk et al., (2003) , Finke and Huston (2003) , and Lai (2006) . Other literature, for instance Jianakoplos and Bernasek (2008) applied both measures.
This study measures level of risk tolerance using the second method based on the response given to a question in the survey: "Which of these statements best describes the amount of financial risk that you are willing to take when you save or make investment?" A value of 1 is assigned to those who responded as "I take substantial financial risk expecting to earn substantial returns" or "I take above average financial risk expecting to earn above average return". A value of 2 is given for the response, "I take average financial risk expecting to earn average return", while a value of 3 is for the response "I take less than average financial risk expecting to earn a lower than average return" or "I am not willing to take any financial risk".
Although the survey also included questions on the types and corresponding values of financial assets owned by respondents, many of them did not complete these questions. For those who did, we suspect that many under-reported the value of their assets, since these type of information are sensitive and very private to most Malaysians. Due to this circumstance, only the second measure is used in this study. In addition, as explained by Deaves et al. (2007) , although some argued that actual decisions are preferable to stated preferences, in reality neither is perfect. For asset allocations to accurately reflect investor risk attitudes requires that investors be knowledgeable about such things as the historical variance of various asset classes, portfolio theory, and the use of systematic risk as a risk measure. Moreover, the use of asset allocations to indicate risk preferences assumes that investors can accurately operationalize the aforementioned knowledge.
The analysis is conducted by estimating ordinal probit regressions with a dummy variable Male equal to 1 if the respondent is a male, to account for gender differences. The regression models also include other factors which can affect risk tolerance such as education and income or wealth (Dwyer et al., 2002; Al-Ajmi, 2008) , race or ethnicity (Jianakoplos and Bernasek, 1998) , and age (Deaves et al., 2007; Al-Ajmi, 2008) as control variables in addition to the population density of the area the respondent lives in. Previous studies found that the level of risk tolerance differs between women who are single and married (Jianakoplos and Bernasek, 1998; Riley and Chow, 1992) , and the effect of wealth were different between single and married persons (Jianakoplos and Bernasek, 1998) . Hence, regressions are estimated for the whole sample (Table 3 , model 1), and then separately for unmarried and married respondents, unmarried women, unmarried men, married women and married men (Table 3, models 2-4, 6-8) . In addition, for married men and women, three additional regressions are estimated (models 5, 9, 10) to include other variables such as earning share to represent bargaining power of the individual, the number of children of the respondent (as found to be significant by Jianakoplos and Bernasek, 1998) , and spouses who were previously married (as shown to be an important determinant by Woolley, 2003) .
The results as presented in Table 3 , model 1 show that male respondents have higher levels of risk tolerance as compared to female respondents. Overall, older respondents are more risk averse than the younger ones, while those with higher education or living in more urban areas tend to be less risk averse. An examination on the regressions for specific groups reveals that the effects of the socioeconomic variables are different between males and females, and between those who were married and not (models 2-10). The estimates also indicate that bargaining power and family structure variables have no significant effects on the level of risk tolerance.
Another ordinal probit model is estimated for all respondents, but including interaction terms to account for differences between groups (model 11). Wald tests on the coefficients are applied and some interesting findings are found. Firstly the level of risk tolerance decreases with age Note: * and ** significant at 5 and 1% levels, respectively.
for men, but age has no significant effect on risk tolerance for women. Secondly, the level of education is an important determinant for only those who were married. Married respondents who have higher levels of education tend to be more risk tolerant than those who have lower education levels. Thirdly, and lastly, a higher income level increases the risk tolerance of women, but not of men.
CONCLUSIONS
This study uses data from a recent survey to examine final decision-making and level of risk tolerance of employed men and women in Malaysia. The results on decision making using ordinal probit regressions are consistent with the predictions of the bargaining model. Married men and women respondents tend to make their own decisions regarding these investments. Age and earning share are variables that significantly affect decision making for specific groups of respondents. Specifically, age is an important factor for men, where the older they are, the more likely they are going to make their own decisions on their financial investments. Earning share is a significant determinant for women, where those who have a larger earning share will more likely make their own financial investment decisions.
The analysis also shows that male respondents have higher levels of risk tolerance than female respondents. Similar to financial investment decision making, age is a significant factor in the level of risk tolerance for men, but not for women. However, earning share does not significantly affect risk tolerance level of married men or women. On the other hand, education and income are important determinants for those who were married and for women, respectively, where higher levels of education and income imply more tolerance to risk.
Some implications can be derived from this study. In Malaysia, all private sector employees, and public sector employees who have opted for it, must be a member of the Employees Provident Fund (EPF) where together with their employers contribute a certain percentage of their monthly salary to the fund. 7 The total contribution can only be withdrawn upon reaching the retirement age, typically at 55 years old, or earlier if the member is no longer fit to work. Legally, the EPF is obligated to provide 2.5 percent dividends, but actual dividend payouts have been higher. For instance, the declared annual dividend for 2009 was 5.65 percent. Beginning November 1996, the scheme allows members who surpass a minimum amount of total savings to invest part of their savings through external fund managers approved by the Malaysian Ministry of Finance. Thus, Malaysians, and in particular women's well-being in retirement depends to some extent on their attitudes towards risk and the impact of those attitudes on investment decisions made on their EPF savings. The more conservative investment tendencies of women may lead to lower investment returns, and smaller retirement income.
This situation may tend to exacerbate due to Malaysia leaning towards becoming an aging population. The potential social burden of those entering retirement with inadequate financial resources could have a profound impact on the economy.
With women earning higher incomes and increasingly more likely to have bigger household earning shares, they are becoming major players in the financial investment sphere. Knowledge on financial markets and investments is essential to ensure that women make wise and proper decisions regarding their financial investments. This is especially so due to their greater need for retirement income with their increased longevity. Educational investment marketing effort must be tailored to the needs and preferences of women since it has been shown their investment behavior differs from that of men.
It must be noted that the findings and implications of this study must take into consideration the limitation of the research. First, the sample of employed men and women used in this study may not necessarily represent the Malaysian population, in general. In addition, as stated in the earlier section, the proportions according to ethnicity in the sample do not reflect the population. Another limitation is that own financial investment, instead of household financial investment, is used to test on the two theories of household decision-making process. Nevertheless, the differences in risk tolerance behavior between married men and women, and variations in the effects of age and income on men and women strengthen the results obtained from the analysis on decision-making. However, further research should address these limitations to determine if these findings are confirmed among the population more generally.
